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(54) CONDUCTIVE PASTE FOR INTERNAL ELECTRODE OF LAMINATED CERAMIC CAPACITOR AND 
MANUFACTURE OF LAMINATED CERAMIC CAPACITOR USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide conductive paste for internal electrodes of a laminated ceramic 
capacitor which realizes good transcription from an intaglio plate to a transcription body, when printing a 
thin film internal electrode pattern, and to provide a manufacturing method for the laminated ceramic 
capacitor using the conductive paste. 

SOLUTION: In this conductive paste for internal electrodes of a laminated ceramic capacitor, when a 
shear rate is changed isokinetically from 0 sec-1 to 12 sec-1, viscosity represented by a ratio S/D of a 
shear stress S to a shear rate D is in the range of 800-2,300 poise, for the shear rate in the range of 8-12 
sec-1. At the same time, a thixotropy index represented by a ratio v1/v2 of the viscosity v1 in the time of 
the shear rate of 1 sec-1 to the viscosity v2 in the time of the shear rate of 10 sec-1 is in the range of 
3-13. Furthermore, the manufacturing method of the laminated ceramic capacitor includes a process of 
printing patterns for the internal electrodes with intaglio offset printing using the conductive paste. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the shear rate at the time of changing a shear rate in uniform velocity from Osec-1 to 12sec-l — the 
ratio of shearing stress S and shear rate D in the range of 8-12sec-l — the viscosity expressed with S/D within 
the limits of 800 - 2300poise And viscosity vl at the time of shear rate lsec-1 Viscosity v2 at the time of shear 
rate 1 Osec-1 A ratio vl / v2 Conductive paste for internal electrodes of a stacked type ceramic condenser 
characterized by the thixotropy expressed being within the limits of 3-13. 

[Claim 2] The conductive paste for internal electrodes containing the mixed resin which blended butyral system 
resin B or acrylic resin A, and cellulose type resin C as binder resin so that it might become the range of 1 (A or 
B/C=) / 1 - 6/1 by the weight ratio of a stacked type ceramic condenser according to claim 1. 
[Claim 3] (1) The process which uses a conductive paste according to claim 1 or 2, and prints the pattern for 
internal electrodes with intaglio offset printing on a ceramic green sheet, and (2) Above (1) The process in 
which the ceramic green sheet which repeats a process and has the pattern for internal electrodes of two or more 
sheets forms the layered product by which the laminating was carried out, and (3) Above (2) The manufacture 
approach of the stacked type ceramic condenser characterized by including the process which calcinates a 
layered product. 

[Claim 4] The manufacture approach of the stacked type ceramic condenser according to claim 3 formed 
because said layered product carries out the laminating of the ceramic green sheet of two or more sheets which 
printed the pattern for internal electrodes beforehand. 

[Claim 5] The manufacture approach of the stacked type ceramic condenser according to claim 3 formed 
because said layered product carries out the laminating of a ceramic green sheet and the pattern for internal 
electrodes by turns. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the conductive paste for internal electrodes of a stacked type 
ceramic condenser, and the manufacture approach of a stacked type ceramic condenser of having used it. 
[0002] 

[Description of the Prior Art] Conventionally, after laminating ceramic components including a stacked type 
ceramic condenser form the pattern for internal electrodes on a ceramic green sheet with screen printing using 
the conductive paste containing a metal powder and binder resin, they are produced by the so-called sheet 
laminated layers method which carries out two or more sheet laminating of the ceramic green sheet concerned, 
and calcinates it (JP,6-203628,A etc.). 

[0003] moreover, generally the above-mentioned ceramic green sheet is required as a substrate ingredient — 
electric — A thermal property etc. is embraced. An alumina (aluminum 203), a mullite (3aluminum2 03 and 
2Si02), To various ceramic raw material powder, such as alumimium nitride (A1N) and barium titanate 
(BaTi03) It is dried and produced, after adding the binder which consists of an organic nature additive and a 
solvent, preparing a ceramic slurry and carrying out continuation spreading of the ceramic slurry concerned on a 
band-like carrier film with a doctor blade method etc. 

[0004] In order for the demand of small [ to laminating ceramic components ] and large-capacity-izing to 
become severe, for example, to realize small [ this ] and large capacity-ization in a stacked type ceramic 
condenser in recent years, a dielectric material with a high dielectric constant is used, or making thickness of a 
ceramic green sheet thin and multilayering etc. is performed. However, the demand of small [ to the above- 
mentioned stacked type ceramic condenser ] and large-capacity-izing cannot become still severer, and it can 
respond to the demand enough only neither by the activity of a dielectric material with a high dielectric 
constant, nor the lamination of a ceramic green sheet, but thin-film-izing thickness of a printing paint film is 
examined also in the pattern for internal electrodes formed on the ceramic green sheet which carried out 
lamination. 

[0005] However, in printing the pattern for internal electrodes of a thin film using the above-mentioned screen 
printing, a lot of vehicles (a solvent and binder resin are said) must be added to a conductive paste, and 
hardening contraction at the time of baking must be enlarged, consequently a problem like the following ** - ** 
arises, and a limitation is in thin film-ization of a printing paint film. 

** Since the content of the metal powder under conductive paste decreases, there is a possibility that the 
property as an internal electrode may be spoiled or the electrostatic capacity of a stacked type ceramic 
condenser may vary. 

[0006] ** A ceramic green sheet melts with the solvent contained during a conductive paste (sheet attack by the 
so-called solvent), and there is a possibility that the property of a stacked type ceramic condenser may be 
spoiled. 

Moreover, a mesh expands and contracts, and since the screen version is extended with screen printing at the 
time of printing in addition to the trouble of the above-mentioned ** - **, there is a possibility that about **20- 
micrometer variation may arise in a printing dimension or the printing position. 

[0007] Then, it replaces with screen printing and formation of the pattern for internal electrodes by print 
processes, such as offset printing (refer to JP,9-237737,A) and gravure (refer to JP,8-250370,A), is considered 
recently. Especially, intaglio offset printing is expected as the effective printing approach from the ability of the 
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printing paint film of a thin film to be formed, without excelling in a printing configuration and spoiling the 
property as an internal electrode (namely, ** which does not decrease the content of the metal powder under 
conductive paste to be used). 

[0008] A conductive paste is filled up with this intaglio offset printing into the crevice of an intaglio, and the 
process which imprints it on a ceramic green sheet subsequently to an imprint body surface once transferring 
this conductive paste is adopted with it. if an imprint body surface is especially formed with silicone rubber, in 
order that the conductive paste of the imprint body surface concerned may imprint thoroughly to a ceramic 
green sheet, the edge of a printing pattern is sharp — etc. — the pattern for internal electrodes with a good 
printing configuration can be formed. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the intaglio used for the intaglio offset-printing approach 
Usually, since it is a glass metallurgy group and the surface free energy of the intaglio concerned becomes large 
rather than that of 40 - 60 dyn/cm extent and an imprint object When the conductive paste of disclosure was 
used for the above-mentioned official report, when transferring a conductive paste from an intaglio to an 
imprint object, the conductive paste was divided, and there was a possibility that the phenomenon (henceforth 
fragmentation of a paste) in which a part of the conductive paste remains in the crevice of an intaglio might 
arise. 

[0010] Consequently, as fragmentation of this paste causes turbulence (irregularity) in the configurations on the 
front face of a paint film of the pattern for internal electrodes (smooth nature, homogeneity, etc.) and laminating 
ceramic components, such as a stacked type ceramic condenser, are shown in drawing 6 a Short [ poor / 61 ], 
and delamination 62 and the pattern for internal electrodes broke off, the defect of structures, such as 63, 
occurred and there was a possibility that the problem that dependability — electrostatic capacity varies or a life 
becomes short by accelerated life test — and repeatability fall might arise. [001 1] The object of this invention is 
offering the conductive paste for internal electrodes of a stacked type ceramic condenser which can realize good 
transition to an imprint object from an intaglio especially, when solving the above-mentioned trouble and 
printing the pattern for internal electrodes of a thin film. Moreover, other objects of this invention are offering 
the manufacture approach of a stacked type ceramic condenser of having used the above-mentioned conductive 
paste. 
[0012] 

[Means for Solving the Problem] this invention persons pay their attention to the flowability (specifically 
viscoelasticity) of the conductive paste used in case the pattern for internal electrodes is printed as a result of 
repeating research wholeheartedly that the above-mentioned technical problem should be solved. The 
flowability of this conductive paste thinks that it will influence metastatic [ of the conductive paste from an 
intaglio to a blanket ]. If the viscosity and thixotropy of a conductive paste are set as a surprising thing in the 
predetermined range when the continuing research is repeated Good transition of the conductive paste from an 
intaglio to a blanket is realizable (). Fragmentation of a paste can be prevented. Namely, the pattern for internal 
electrodes of a thin film with a smooth paint film front face, As a result, dispersion in electrostatic capacity 
came to complete a header and this invention for the data that it is few and the ceramic condenser of small and 
the thin shape which have high dependability and repeatability, and the large-capacity-ized high laminating can 
be manufactured. 

[0013] Namely, the conductive paste for internal electrodes of the stacked type ceramic condenser of this 
invention the shear rate at the time of changing a shear rate in uniform velocity from 0sec-l to 12sec-l — the 
ratio of shearing stress S and shear rate D in the range of 8-12sec-l — the viscosity expressed with S/D within 
the limits of 800 - 2300poise And viscosity vl at the time of shear rate lsec-1 Viscosity v2 at the time of shear 
rate 10sec-l A ratio vl / v2 It is characterized by the thixotropy expressed being within the limits of 3-13. 
[0014] Since shearing force works to the conductive paste concerned, a shear rate becomes large and viscosity 
falls in case a conductive paste is filled up with a doctor blade etc. into an intaglio crevice, the conductive paste 
for internal electrodes of the stacked type ceramic condenser of this invention (only henceforth a conductive 
paste) can make restoration to the crevice of an intaglio easy. Moreover, in the crevice of an intaglio, and on an 
imprint object, in order that shearing force may not work to the above-mentioned conductive paste, viscosity 
(that is, a shear rate becomes small) becomes high, the internal cohesive force of a conductive paste increases, 
and transition of the conductive paste from an imprint object and an imprint object to [ from an intaglio ] a 



http ://www4. ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ejj e 9/20/2005 



JP,2000-076930,A [DETAILED DESCRIPTION] 



Page 3 of 1 5 



ceramic green sheet can be performed, without generating fragmentation of a paste. 

[0015] Therefore, if pattern printing of the above-mentioned conductive paste is carried out on a ceramic green 
sheet using intaglio offset printing, it is good, and a printing configuration (especially surface roughness of a 
printing paint film) can have the pattern for internal electrodes of a thin film with high degree of accuracy, and 
can form, as a result the dependability of the electrical characteristics of a stacked type ceramic condenser etc. 
will improve. What is necessary is just to use the mixed resin which blended butyral system resin B or acrylic 
resin A, and cellulose type resin C as binder resin so that it might become the range of 1 (A or B/C=) / 1 - 6/1 
by the weight ratio, in order to prepare the conductive paste which has thixotropy and viscosity predetermined 
[ above-mentioned ]. In this resin, cellulose type resin has given moderate thixotropy to the conductive paste. 
[0016] The manufacture approach of the stacked type ceramic condenser of this invention (1) The process 
which prints the pattern for internal electrodes with intaglio offset printing on a ceramic green sheet using the 
conductive paste which has viscosity and thixotropy predetermined [ above-mentioned ], (2) Above (1) The 
process in which the ceramic green sheet which repeats a process and has the pattern for internal electrodes of 
two or more sheets forms the layered product by which the laminating was carried out, and (3) Above (2) It is 
characterized by including the process which calcinates a layered product. 

[0017] Since the pattern for internal electrodes is formed with intaglio offset printing, while printing of a thin 
film is possible compared with the case where the conventional screen printing is used according to the 
manufacture approach of this invention, accommodation of paint film thickness is easy and can form the pattern 
for internal electrodes which was moreover excellent in the configuration of a pattern, and the precision of the 
printing position. Moreover, since the specific conductive paste mentioned above is used for the above- 
mentioned intaglio offset printing, transition of the conductive paste from an imprint object and an imprint 
object to [ from an intaglio ] a ceramic green sheet can be realized good, without generating fragmentation of a 
paste, and a paint film front face can form the smooth pattern for internal electrodes. 

[001 8] Therefore, since a paint film front face can laminate the pattern for internal electrodes of a smooth thin 
film as shown in drawing 6 b, structure defects, such as short [ poor ], do not occur in a dielectric layer, but it is 
reliable and laminating ceramic components, such as a stacked type ceramic condenser of a miniaturization, 
thin-shape-izing, and the large-capacity-ized high laminating, can be produced. In addition, although it has 
indicated that cellulose type resin, rosin system resin, butyral system resin, acrylic resin, epoxy system resin, 
etc. may be used by independent or plurality as binder resin of a conductive paste to above-mentioned JP,9- 
237737,A, in using these resin by plurality, neither about the combination of concrete resin, nor its 
compounding ratio, it is indicated at all. Of course, neither suggestion nor instruction is carried out about the 
viscosity and thixotropy of a conductive paste. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the conductive paste of 
this invention is explained. 

(Conductive paste) as metal powder used for the conductive paste of this invention, nickel powder or the 
powder of these alloys is raised in platinum powder, palladium powder, and the end of iron powder in copper 
powder, silver powder, the powder that covered the copper powder front face with silver, and the end of gold 
dust, for example, and these are independent — it is — it is combined and used. 

[0020] A spherical thing is suitable if the viscoelasticity of the conductive paste obtained is taken into 
consideration as a configuration of the above-mentioned metal powder, although the shape of a globular shape 
and a scale etc. is raised, for example. Moreover, as for the mean particle diameter of the above-mentioned 
metal powder, it is good that it is several micrometers - submicron. However, when the viscoelasticity of the 
conductive paste obtained is taken into consideration, as for the mean particle diameter, it is desirable that it is 
that [ 0.1 -0.5 -micrometer ]. 

[0021] Moreover, in this invention, in order to raise the dispersibility of the metal powder in a conductive paste, 
what reformed the front face for the above-mentioned metal powder in the quality of macromolecule organic 
using coupling agents, such as a silane coupling agent, is used suitably. Furthermore, by this invention, in order 
to raise adhesion with a ceramic green sheet, the metal powder (an aluminum system metal, titanium, etc.) same 
as ** material as a ceramic green sheet may be added during the amount conductivity paste of requests. 
[0022] As for the amount of the above-mentioned metal powder used, it is good to the binder resin 100 weight 
section the 500 - 2000 weight section and that it is the 700 - 1300 weight section preferably. When the amount 
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of the metal powder used was less than the above-mentioned range and the pattern for internal electrodes of a 
thin film is formed, there is a possibility that the electrical characteristics of a stacked type ceramic condenser — 
sufficient electrostatic capacity is not obtained ~ may be spoiled. 

[0023] On the contrary, when the amount of the metal powder used exceeds the above-mentioned range, the 
operating rate of the binder resin under conductive paste decreases, fragmentation of a paste occurs or there is a 
possibility that the internal cohesive force of a conductive paste may become weak, and metastatic [ to an 
imprint object ] may be dramatically inferior. The condensation and maldistribution of metal powder in the 
above-mentioned conductive paste may cause generating of the short circuit between internal electrodes. Then, 
what is necessary is just to blend binder resin, a dispersant, etc., in order to fully distribute the above-mentioned 
metal powder in a paste. 

[0024] As the above-mentioned dispersant, the various surfactants usually used for preparation of a conductive 
paste are raised. It is desirable to use a high molecular surface active agent from the point of attaining 
stabilization of a conductive paste, especially, as the above-mentioned binder resin, cellulose type resin, rosin 
system resin, poly vinyl system resin, butyral system resin, acrylic resin, phenol system resin, epoxy system 
resin, polyester system resin, polyamide system resin, polyurethane system resin, etc. are raised, for example, 
and these are independent — or it is combined and used. 

[0025] However, since it is common to carry out simultaneous baking of the pattern for internal electrodes 
which consists of a ceramic green sheet and a conductive paste when manufacturing a stacked type ceramic 
condenser, it is good to use resin excellent in debinder nature, choosing it suitably. Moreover, also in the above- 
mentioned resin, since cellulose type resin can give moderate thixotropy to a conductive paste, it is desirable to 
use the mixed resin which carried out optimum dose combination of the cellulose type resin concerned as binder 
resin. 

[0026] If it explains concretely, the mixed resin which blended butyral system resin B or acrylic resin A, and 
cellulose type resin C, for example as binder resin used for preparation of a conductive paste which is excellent 
in debinder nature, and has moderate thixotropy so that it might become the range of 1 (A or B/C=) / 1 - 6/1 by 
the weight ratio will be raised. In addition, as the above-mentioned butyral system resin, the polyvinyl butyral 
which is the copolymer of vinyl butyral, vinyl acetate, and vinyl alcohol is illustrated. 

[0027] Moreover, as acrylic resin, a polymer and copolymers, such as an acrylic acid and its ester, acrylamide, 
acrylonitrile, a methacrylic acid, and its ester, are illustrated. As the above-mentioned cellulose type resin, a 
carboxymethyl cellulose, hydroxyethyl cellulose, hydroxypropylcellulose, methyl cellulose, ethyl cellulose, 
ethyl hydroxyethyl cellulose, carboxy methyl ethyl cellulose, a cellulose nitrate, cellulose acetate, cellulose 
acetate butylate, cellulose acetate propionate, etc. are raised, these are independent — or two or more sorts are 
used, combining. 

[0028] As for the amount of the above-mentioned binder resin used, it is good that it is 5 - 9 % of the weight 
preferably three to 1 5% of the weight to the conductive paste whole quantity. When the amount of the binder 
resin used is less than the above-mentioned range, the property as a binder is not satisfied but there is a 
possibility that the internal cohesive force of a conductive paste may become weak. On the contrary, if the 
amount of the binder resin used exceeds the above-mentioned range, since a solvent must be used so much in 
order to adjust to the predetermined viscosity range mentioned above and the operating rate of the metal powder 
under conductive paste will decrease, when the pattern for internal electrodes of a thin film is formed, there is a 
possibility that the property as a stacked type ceramic condenser may not be satisfied. 

[0029] Moreover, although there will be especially no limit as a solvent used for the conductive paste of this 
invention if it dissolves with the above-mentioned binder resin, a dispersant, etc., the boiling point is suitable 
for a thing 1 50 degrees C or more. When the boiling point of a solvent does not satisfy the above-mentioned 
range, a solvent tends to volatilize at the time of printing, and there is a possibility that a lifting and a printing 
property may worsen [ a conductive paste ] aging. 

[0030] When the above-mentioned solvent is explained concretely, for example A hexanol, an octanol, 
Nonanol, decanol, undeca Norian, a dodecanol, tridecanol, Tetra-decanol, PENTA decanol, stearyl alcohol, 
ceryl alcohol, Alcohol, such as a cyclohexanol and a terpineol; Ethylene glycol monobutyl ether (butyl 
cellosolve), Ethylene glycol monophenyl ether, a diethylene glycol, The diethylene-glycol monobutyl ether 
(butyl carbitol), Alkyl ether, such as a cellosolve acetate, butyl-cellosolve acetate, carbitol acetate, and butyl 
carbitol acetate, etc. is raised, and it is used in consideration of printing proper ******** etc ^ choosing 
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suitably. 

[003 1 ] In addition, since there is a possibility that it may be inferior to drying and the fluidity of a paste in using 
higher alcohol as a solvent, drying should just use together good butyl carbitol, butyl cellosolve, ethyl carbitol, 
butyl-cellosolve acetate, butyl carbitol acetate, etc. rather than these. What is necessary is just to use the above- 
mentioned solvent so that the viscosity and thixotropy of a conductive paste which are obtained may become 
within the limits of predetermined. 

[0032] When are explained concretely, for example the mixed resin blended so that it might become the range 
of 1 (A or B/C=) / 1 - 6/1 by the weight ratio as binder resin of a conductive paste about butyral system resin B 
or acrylic resin A, and cellulose type resin C is used, it is good the 100 - 500 weight section and to add the 
solvent of the 200 - 300 weight section preferably to the mixed resin 100 weight section concerned. 
[0033] The conductive paste of this invention blends suitably assistants other than above-mentioned metal 
powder and a vehicle (binder resin and solvent), such as a plasticizer, antistat, a defoaming agent, an 
antioxidant, lubricant, and a curing agent, if needed, using mixers, such as 3 rolls and a kneader, is kneaded and 
distributed and is prepared. The time of the conductive paste prepared thus changing a shear rate in uniform 
velocity from 0sec-l to 12sec-l , a shear rate — the ratio of shearing stress S and shear rate D in the range of 8- 
12sec-l — the viscosity expressed with S/D — within the limits of 800 - 2300poise — it is — and viscosity vl at 
the time of shear rate lsec-1 Viscosity v2 at the time of shear rate 10sec-l A ratio vl / v2 The thixotropy 
expressed is within the limits of 3-13. 

[0034] Here, the flowability (viscoelasticity) of the conductive paste of this invention is explained using 
drawing 7 . The increase of a fluidity and viscosity draw a loop formation as fallen gradually and shown in the 
continuous line A in drawing 7 by changing a shear rate to 12sec-l in uniform velocity from 0sec-l, as for the 
conductive paste of this invention. Such a phenomenon is called thixotropy nature. 

[0035] Like the continuous line A in drawing 7 , although it is the conductive paste whose continuous-line B-E 
in drawing 7 also has thixotropy nature In the conductive paste in which the flowability of a continuous line B 
is shown Since the thixotropy to which the viscosity at the time of lsec-1 and a shear rate are expressed with a 
ratio with the viscosity at the time of 10sec(s)-l for a shear rate is larger than 13 In case preparation of a 
conductive paste not only becomes difficult, but fills up a conductive paste with a doctor blade etc. in the 
crevice of an intaglio There is a possibility that viscosity may become high by the initial stage until shearing 
force works to the paste concerned, and restoration of a conductive paste into the crevice of an intaglio may 
become difficulty (henceforth the short shot of a paste). 

[0036] In the conductive paste in which the flowability of a continuous line C is shown, with the conductive 
paste of the above-mentioned continuous line B, there is a possibility that fragmentation of a paste may occur 
conversely at the time of the transition to an imprint object from an intaglio (namely, condition which shearing 
force does not commit to a conductive paste) since thixotropy is smaller than 3 . moreover, in the conductive 
paste in which the flowability of a continuous line D is shown Since viscosity in case a shear rate is 8-12sec-l 
(Da in drawing 7 ) is higher than 800 - 2300poise If the above-mentioned thixotropy is not made small, there is 
a possibility that there is a possibility that it may become impossible to be filled up with a conductive paste 
good in the crevice of an intaglio, or fragmentation of a paste may occur in case a conductive paste is 
transferred to an imprint object from an intaglio, or metastatic [ from an intaglio to an imprint object ] may be 
dramatically inferior. 

[0037] In the conductive paste in which the flowability of a continuous line E is shown, with the conductive 
paste of the above-mentioned continuous line D, there is a possibility that fragmentation of a paste may occur 
conversely at the time of the transition to an imprint object from an intaglio even if it makes a conductive paste 
give moderate thixotropy to it since viscosity in case a shear rate is 8-12sec-l (Da in drawing 7 ) is lower than 
800 - 2300poise conversely. Moreover, since the amount of solvents under conductive paste concerned 
increases, the sheet attack by the solvent occurs or the conductive paste in which the flowability of a continuous 
line E is shown has a possibility that the internal cohesive force of a conductive paste may become weak. 
[0038] On the other hand, the conductive paste of this invention from having moderate viscosity (the viscosity 
in Da in drawing 7 being 800 - 2300poise) and thixotropy (a ratio with the viscosity vl and v2 in drawing 7 
being 3-13) While it is possible not to produce the problem seen by the conductive paste of above-mentioned 
continuous-line B-E, and to fully fill up with a doctor blade etc. in the crevice of an intaglio From an intaglio, in 
case it transfers from an imprint object and an imprint object to a ceramic green sheet, fragmentation of a paste 
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can be prevented. 

[0039] In addition, the Newtonian fluidity other than the above-mentioned thixotropicality is raised as 
vocabulary which shows the flowability of a fluid. This Newtonian fluidity is the phenomenon in which a 
fluidity does not change even if it changes a shear rate, but a fluidity with fixed viscosity is shown, and fluids, 
such as water and alcohol, see. When the conductive paste which has this Newtonian fluidity is used, since the 
time of restoration of the conductive paste to the crevice of an intaglio and the viscosity of the conductive paste 
on an imprint object are fixed, unlike the conductive paste which has the above-mentioned thixotropicality, 
there is a possibility that the short shot of a paste and fragmentation of a paste may occur. 

[0040] Next, the manufacture approach of the stacked type ceramic condenser of this invention is explained. An 
above-mentioned conductive paste is used for the above-mentioned stacked type ceramic condenser on (1) 
ceramic green sheet, it repeats the process which prints the pattern for internal electrodes with intaglio offset 
printing, and the process of (2) above (1), and is produced by adopting the process in which the ceramic green 
sheet which has the pattern for internal electrodes of two or more sheets forms the layered product by which the 
laminating was carried out, and the process which calcinates the layered product of (3) above (2). 
[0041] First, the above (1) The various members used for the presswork of the pattern for internal electrodes are 
explained. 

(Imprint object) Using what was excellent in the acceptance nature of the conductive paste from the crevice of 
an intaglio, and was excellent in the imprint nature of the conductive paste to a ceramic green sheet as an 
imprint object used for this invention has a desirable front face from the point that the paint film of a smooth 
thin film is reproducible in a high precision. 

[0042] As ** or an imprint object, what a surface rubber layer becomes from silicone rubber, for example is 
used suitably. As this silicone rubber, various silicone rubber, such as a millable type, a room-temperature- 
curing mold (RTV) mold, and an electron ray hardening mold, is used. Especially, since the printing paint film 
of a thin film can be reproduced in a high precision, without generating a by-product at all in the case of 
hardening, the addition mold silicone rubber of a room-temperature-curing mold is used suitably. 
[0043] The surface rubber layer which consists of these silicone rubber is 0.3 micrometers or less preferably 
[ that surface roughness is preferably / that a front face is smooth / and specifically 0.5 micrometers or less in 
the ten point average of roughness height ], and more preferably. Moreover, the degree of hardness (JIS-A) of 
silicone rubber is 40 - 70 degrees preferably [ that it is 20 - 80 degrees ], and more preferably. In order to adjust 
the degree of hardness of silicone rubber to this range, silicone oil, silicone gel, etc. may be blended suitably. 
[0044] As a base material of the above-mentioned blanket, a front face can use metal plates, such as plastics, 
such as polyethylene terephthalate (PET), polyether sulphone (PES), polyester, and a polycarbonate (PC), and 
aluminum, stainless steel, etc. that what is necessary is just evenly. Moreover, the above-mentioned imprint 
object may form the porous layer between a surface rubber layer and a base material. 
[0045] As a configuration of the imprint object used by this invention, what twisted the sheet-like blanket 
around the cylinder-like drum (roller), a roller-like thing, etc. are raised. Moreover, a sheet-like blanket may be 
attached in the curved-surface-like elastic body used for putt printing etc., and its elastic body as long as a gap 
in the time of printing does not arise. 

(Intaglio) The thing which formed the crevice corresponding to the pattern for internal electrodes in the front 
face of a substrate as an intaglio used for this invention, for example and which twisted the plate-like thing and 
the plate-like thing, a cylinder-like thing, or a cylinder-like thing is raised. 

[0046] As the above-mentioned substrate, metal plates, such as resin plates, such as a fluororesin besides glass 
plates, such as soda lime glass, non alkali glass, a quartz, low alkali glass, and low thermal expansion glass, a 
polycarbonate (PC), polyether sulphone (PES), polyester, and Pori methacrylic resin, stainless steel, copper, and 
low expansion alloy umber, are usable, for example. It is desirable especially to use glass plates, such as soda 
lime glass especially which can form the edge configuration of a pattern in Sharp dramatically. 
[0047] The crevice of an intaglio can be formed with the photolithography method, the etching method, 
electroforming, etc. as usual. About 1 - 1 0 micrometers of depth of the crevice of the above-mentioned intaglio 
are preferably set as the range of 3-7 micrometers in the depth of said crevice so that it may usually be set to 
about 0.5-5 micrometers by the thickness after the thickness of the pattern for internal electrodes drying. 
[0048] Moreover, according to the class of intaglio, you may have in the intaglio the doctor blade which writes 
a conductive paste. As a blade cutting edge, metals, such as stainless steel, rubber, resin, a ceramic, etc. are 
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used, for example in that case. 

(Ceramic green sheet) The ceramic green sheet used by this invention For example, an alumina (aluminum 
203), a mullite (3aluminum2 03 and 2Si02), The binder which becomes various ceramic raw material powder, 
such as alumimium nitride (A1N) and barium titanate (BaTi03), from an organic nature additive and a solvent is 
added, and a ceramic slurry is prepared. Subsequently This ceramic slurry is dried after carrying out 
continuation spreading on a band-like carrier film by the approach that the Czochralski method, a doctor blade 
method, a reverse roll coater, the gravure coater method, etc. are conventionally well-known, and it is produced. 

[0049] As a configuration of the ceramic green sheet, the thing of the long picture wound around the roll, the 
thing of the shape of a strip of paper cut by predetermined die length, etc. are raised. Moreover, you may be the 
ceramic green sheet printed and produced in predetermined size on the carrier film by print processes, such as 
screen printing and gravure, in this invention. 

[0050] In manufacturing a stacked type ceramic condenser by the manufacture approach of this invention, in 
case the ready-made ceramic green sheet currently beforehand produced with the doctor blade method etc. may 
be used and it prints the pattern for internal electrodes, what was produced at any time on screen printing, the 
flexographic printing method, the spray coat, the curtain coat, etc. may be used. 

[005 1 ] Although the thickness of the above-mentioned ceramic green sheet is more desirable as it is thin from 
the reason of the miniaturization of laminating ceramic components, and large-capacity-izing, it is good to be 
usually in the range of 1-50 micrometers. In this invention, since it can make thin thickness of that dielectric 
layer (specifically ceramic green sheet) in forming the pattern for internal electrodes of a thin film in the front 
face of the ceramic green sheet of this thin layer, carrying out the laminating of the ceramic green sheet on this 
pattern, repeating the laminating process of the above-mentioned pattern for internal electrodes, and a ceramic 
green sheet by turns and producing a stacked type ceramic condenser, high lamination (multilayering) can be 
carried out conventionally and it has the advantage that large capacity-ization is realizable. 
[0052] Next, the process which prints the pattern for internal electrodes of (1) using the above-mentioned each 
part material is explained using a drawing. The process which prints the pattern for internal electrodes of the 
above (1) is performed from an intaglio to an imprint object through the process shown in drawing 2 (a) - (c) by 
the intaglio offset press shown in drawing 1 by imprinting a conductive paste from an imprint object to on a 
ceramic green sheet. 

[0053] In addition, the intaglio offset press shown in drawing 1 shows an example of the offset press which 
used the plate-like intaglio, and, for a ceramic green sheet and a sign 3, an intaglio and a sign 4 are [ the imprint 
object (or you may be a roller-like imprint object) with which the sign 1 in drawing wound the blanket around 
the roller in the shape of a sheet, and a sign 2 / a doctor blade and the sign 6 of the crevice of an intaglio and a 
sign 5 ] the base materials of a ceramic green sheet. 

[0054] As shown in drawing 2 (a), first, a doctor blade 5 is used for the crevice 4 of an intaglio 3, and it is filled 
up with the conductive paste of a complement. Restoration of this conductive paste supplies sufficient 
conductive paste for the crevice 4 of an intaglio 3 beforehand, and should just scratch and take an excessive 
conductive paste with a doctor blade. Next, it is made to rotate, pushing the imprint object 1 against an intaglio 
3 by the predetermined pressure, as shown in drawing 2 (b), and the conductive paste 7 in the crevice 4 of an 
intaglio is transferred to the surroundings of the imprint object 1, without generating fragmentation of a paste. 
[0055] The above-mentioned imprint object 1 is usually l-2kg/cm2 preferably 0.1-5kg/cm2 to an intaglio 3 in 
that case. It is good to be pressed in the range, and it is made to rotate, looking the imprint object 1 like [ the 
ceramic green sheet 2 ], and pushing by the predetermined pressure, as shown in drawing 2 (c), and it is made to 
imprint on the ceramic green sheet 2 thoroughly, without making the conductive paste 7 transferred to the 
surroundings of the imprint object 1 divide 

[0056] The above-mentioned imprint object 1 is usually l-2kg/cm2 preferably 0.1-5kg/cm2 to the ceramic 
green sheet 2. What is necessary is to just be pressed in the range. Moreover, in this invention, in the print 
processes using a plate-like intaglio, it may replace with the imprint object 1 shown in drawing 1 and 2, and the 
thing using the curved-surface-like elastic body 1 1 used for putt printing etc. as shown in drawing 3 , and the 
thing which attached the sheet-like blanket 13 in the imprint object 12 which has big curvature as shown in 
drawing 4 may be used. 

[0057] Next, Hie process which uses a conductive paste on the ceramic green sheet 2, and prints the pattern for 
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internal electrodes with the offset press using a cylinder-like intaglio is explained using drawing 5 . In addition, 
the imprint object 1 with which the offset press using the intaglio of the shape of this cylinder consists of a 
roller near the cylinder-like intaglio 9 so that the intaglio 9 of the shape of this cylinder and contact may be 
possible is arranged, and the ceramic green sheet 2 is arranged near this imprint object 1 . Moreover, the blade 5 
filled up with a conductive paste is formed in the crevice at the cylinder intaglio 9 of the above, and this blade 5 
has paste * * . 

[0058] As shown in this drawing, it is first filled up with the conductive paste 7 in the crevice 4 of the intaglio 9 
of the shape of a cylinder which installed the doctor blade 5. Although not limited especially as printing 
pressure in the imprint process of 2 to a ceramic green sheet from the transition process to the imprint object 1 
from an intaglio 9, and the front face of the imprint object 1, it is usually 0.1-5kg/cm2. What is necessary is just 
to print with extent. 

[0059] The transition rate of the conductive paste from the intaglio 9 to the imprint object 1 is good to usually 
be set up before and after 50 - 200 mm/s from a viewpoint of raising the acceptance nature of the conductive 
paste of the imprint object 1 . Moreover, the imprint rate of the conductive paste from the imprint object 1 to the 
ceramic green sheet 2 is good to usually be set as the range before and behind 50 - 200 mm/s. 
[0060] According to these conditions, the conductive paste 7 with which the crevice 4 of an intaglio was filled 
up is continuously transferred and imprinted on the imprint object 1 by the ceramic green sheet 2 good from the 
imprint object 1, without generating fragmentation of a paste. In addition, the sign 10 in drawing 5 is a thick 
drum, and is for adjusting the pressure at the time of the imprint to the ceramic green sheet 2 from the imprint 
object 1 of the conductive paste 7. 

[0061] The miniaturization of a stacked type ceramic condenser, and in order to acquire high dependability, it is 
usually preferably desirable [ the thickness of the pattern for internal electrodes formed of the process of the 
above (1) ] that it is 1 micrometer or less more preferably 2 micrometers or less 3 micrometers or less, in 
addition, as print processes which form the pattern for internal electrodes on a ceramic green sheet Not the thing 
limited to an above-mentioned approach but the conductive paste with which the intaglio crevice was filled up 
once In the intaglio offset printing which makes the conductive paste transferred to the imprint body surface 
concerned imprint on a ceramic green sheet after making it transfer to an imprint body surface the viscosity as 
said conductive paste by 800 - 2300poise And by using the paste whose thixotropy is 3-13, in case a conductive 
paste is imprinted from an imprint object and an imprint object from an intaglio to a ceramic green sheet, what 
is necessary is just the print processes which fragmentation of a paste does not generate. 

[0062] Next, the process which forms the layered product of the above (2) is explained. In order to carry out the 
laminating of the ceramic green sheet which has the pattern for internal electrodes of two or more sheets in the 
manufacture approach of this invention and to form a layered product (A) The process which uses a conductive 
paste and prints the pattern for internal electrodes according to the process of the above (1) on a ceramic green 
sheet, The process which forms a ceramic green sheet on the pattern for internal electrodes is repeated two or 
more times. The approach of putting on order called a ceramic green sheet, the pattern for internal electrodes, 
and a ceramic green sheet, (B) The long ceramic green sheet wound around the roll is prepared. Use a 
conductive paste on the ceramic green sheet, and it prints in pitches [ pattern / for internal electrodes ] with 
intaglio offset printing (repeat of the process of the above (1)). Subsequently, the ceramic green sheet which has 
the pattern for internal electrodes is cut, and after producing the ceramic green sheet which has the pattern for 
internal electrodes of two or more sheets, the method of piling up the ceramic green sheet of two or more of 
these sheets in order etc. is raised. 

[0063] In that case, as shown in A in drawing 8 , the ceramic green sheet which has the pattern for internal 
electrodes of two or more sheets is piled up so that the side by which the pattern for internal electrodes is pulled 
out separately, respectively may become alternate. Depending on this way of piling up, an end can already 
connect [ the end of a layered product ] with the cathode and the electric target of an external electrode with the 
anode plate of an external electrode. 

[0064] Since the layered product of this invention is constituted by the pattern for internal electrodes of a thin 
film, and the ceramic green sheet of a thin layer, it is made more thinly (namely, small, thin-shape-izing) than 
the conventional stacked type ceramic condenser. That is, it can multilayer by the same thickness as the 
conventional stacked type ceramic condenser. Therefore, the stacked type ceramic condenser of small and the 
large-capacity-ized high laminating is producible. 
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[0065] Next, the baking process of the layered product of the above (3) is explained. Among atmospheric air or 
nitrogen-gas-atmosphere mind and after burning binder resin at 500-800 degrees C, baking of said formed 
layered product is calcinated at 1000-1800 degrees C among atmospheric air or reducing atmosphere, and is 
performed by heat-treating at further 600-900 degrees C. When using the metal powder (palladium powder, 
copper powder, etc.) which has reducibility as metal powder of a conductive paste in that case, it is not 
necessary to necessarily perform the above-mentioned baking in nitrogen-gas-atmosphere mind and reducing 
atmosphere but, and when using the metal powder (for example, nickel powder etc.) which does not have 
reducibility, it is desirable to calcinate in nitrogen-gas-atmosphere mind and reducing atmosphere. 
[0066] Subsequently, the layered product obtained by this baking constitutes a stacked type ceramic condenser 
by applying the paste of an indium-gallium and forming the external electrode 81 linked to an internal electrode 
layer and an electric target in each of that end face, as shown in above-mentioned drawing 8 . 
[0067] 

[Example] Hereafter, an example and the example of a comparison are given and this invention is explained 
concretely. The intaglio used in a below-mentioned example and the below-mentioned example of a 
comparison, an imprint object, and the ceramic green sheet are as follows. 

(Intaglio) After vapor-depositing chromium (Cr) all over a soda lime glass substrate, the predetermined pattern 
was drawn using laser. Subsequently, etching processing of common use was performed and the glass intaglio 
with a depth of 6 micrometers was produced. In addition, the surface free energy of this intaglio is 45 dyn/cm. 
(Imprint object) The cylinder-like Blanc drum is equipped with a sheet-like blanket. The thing in which the 
layer of the addition mold silicone rubber (they are 60 degrees and 0.2 micrometers of surface roughness at 
degree-of-hardness JIS-A) of a room-temperature-curing mold with a thickness of 0.55mm was formed on the 
base material with a thickness of 0.35mm made from polyethylene terephthalate was used for the blanket. 
As opposed to the blended 1 00 mol section of ceramic raw material powder (Ceramic green sheet) the band-like 
carrier film top which consists of synthetic resin — BaTi03 97.5-mol % and CaZr03 2.0-mol % and MnO0.5 
mol % — The Y2 03 0.5-mol section is added, 5.4 % of the weight of butyral resin is added as a binder to the 
obtained mixture whole quantity, and a ceramic slurry is prepared. Subsequently This ceramic slurry was 
applied with the doctor blade method, and the band-like ceramic green sheet with a thickness of 7.5 
micrometers was produced by making it dry. And what pierced this ceramic green sheet in lOOmmx 100mm size 
was used. 

As a solvent, butyl carbitol acetate was blended with the example 1 (preparation of conductive paste) binder 
resin (ethyl cellulose: polyvinyl-butyral (weight ratio) =1 :2) 100 weight section and the nickel impalpable 
powder 1000 weight section so that viscosity 830poise and thixotropy might be set to 10.8, homogeneity was 
distributed using 3 rolls, and the paste was prepared. 

[0068] In addition, the viscosity (poise) of the above-mentioned conductive paste is the measured value 
computed from the following Measuring condition using the viscoelasticity measuring device made from a 
rheology "MR-500" in case a shear rate is 10sec-l. 

Measuring condition: The torque which is made to go up and down a revolution in uniform velocity in 
maximum-engine- speed lOrpm and 50 seconds of measuring times, and is committed on a cone was detected 
using 20mm of diameters of a cone, and the cone plate of cone angle 5deg. 

[0069] moreover, thixotropy — viscosity vl at the time of shear rate lsec-1 Viscosity v2 at the time of shear rate 
10sec-l A ratio vl / v2 it is . 

(Production of a stacked type ceramic condenser) It fixed by vacuum suction on the base material of the intaglio 
offset press of drawing 1 which mentioned the ceramic green sheet above. Subsequently, it is filled up with the 
conductive paste which carried out [ above-mentioned ] preparation with a doctor blade in the crevice of an 
intaglio, and is the pressure of 2kg/cm2 about this intaglio top. The imprint object was rotated carrying out a 
pressure welding, and the conductive paste in an intaglio crevice was transferred on the imprint object. 
Subsequently, it is the pressure of 2kg/cm2 to this imprint object. Carrying out a pressure welding, by rotating a 
ceramic green sheet, the conductive paste on an imprint object was made to imprint on one side of a ceramic 
green sheet, and the pattern for internal electrodes was printed. 

[0070] Both the transition rate (relative-displacement rate of an intaglio and an imprint object) of the conductive 
paste from the intaglio at this time to an imprint object and the transition rate (relative-displacement rate of an 
imprint object and a ceramic green sheet) of the conductive paste from an imprint object to a ceramic green 
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sheet are 100 mm/s. Next, the laminating of the 20 layers was carried out and the layered product was formed so 
that the side by which the pattern for internal electrodes is pulled out separately, respectively might become 
alternate about the ceramic green sheet which repeated the above-mentioned process and was obtained and 
which has a pattern for internal electrodes. 

[0071] And after heating this obtained layered product at 800 degrees C in nitrogen-gas-atmosphere mind and 
burning a binder, it calcinated at 1250 degrees C in reducing atmosphere for 2 hours, and heat-treated at 900 
degrees C in nitrogen-gas-atmosphere mind further, and the ceramic sintered compact was obtained. The 
indium-gallium paste was applied to each end face of the obtained sintered compact after baking, the external 
electrode linked to an internal electrode and an electric target was formed, and the stacked type ceramic 
condenser with which an internal electrode consists of nickel was produced. 

[0072] The dimension of this stacked type ceramic condenser was 3.2mm in width of face of 1 .6mm, and die 
length, and the thickness of the dielectric layer which intervenes between internal electrodes was 5 micrometers, 
the total of a dielectric layer — 20 ~ it is — the area of the counterelectrode of much more a hit — 2.1mm2 it 
was . 

Except having used the conductive paste which has the viscosity and thixotropy which are shown in examples 
2-6, the example 1 of a comparison - the 5 following table 1, like the example 1, the pattern for internal 
electrodes was formed and the stacked type ceramic condenser was produced. 

(Fragmentation of a paste) Survival of the paste of the intaglio crevice after printing was observed for metastatic 
[ of the conductive paste from an intaglio to the imprint object at the time of printing the pattern for internal 
electrodes in the above-mentioned example and the example of a comparison ] under the microscope, and the 
existence of fragmentation of the conductive paste in an intaglio was checked. 

[0073] Moreover, the adhesion roller was rolled for the imprint nature of the paste from an imprint object to a 
ceramic green sheet on the front face of the imprint object after printing, the front face of an adhesion roller was 
observed under the microscope, and the existence of fragmentation of the paste in an imprint body surface was 
checked. 

(Surface roughness of a printing paint film) They are the front face and level difference profile and form tester 
by the ten call company about the ten-point average of roughness height (Rz) of the paint film front face after 
drying the paint film (electrode layer) printed on the ceramic green sheet using the conductive paste for 5 
minutes at 60 degrees C. It measured using P-10. 

(Thickness of an electrode layer) It observed using the fracture surface electron microscope about 100 prototype 
stacked type ceramic condensers, and the average thickness of an internal electrode layer was measured. 
(Electrostatic capacity, its fluctuation measurement of counting (C. V. value) and accelerated aging) 
Electrostatic capacity was measured under 1kHz, 1 Vrm, and conditions with a temperature of 25 degrees C 
using the LCR meter, moreover, fluctuation of electrostatic capacity — counting (C. V. value) was computed, in 
addition, this fluctuation ~ counting (C. V. value) is the value which **(ed) standard deviation of electrostatic 
capacity by the thickness of a dielectric layer. Furthermore, accelerated aging (minute) was measured under the 
temperature of 140 degrees C, and 15v [/micrometer ] conditions. 

[0074] These assessment results are shown in the following table 1 with the viscosity and thixotropy of a 
conductive paste which were used. 
[0075] 
[A table 1] 
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The conductive paste which has the viscosity and thixotropy which are shown in the following table 2 like an 
example 1 was prepared except having used what blended ethyl cellulose and a polyvinyl butyral by the weight 
ratio 1 :4 (former: latter =) as examples 7-12, the example 6 of a comparison - 10 binder resin, and having 
carried out 1 100 weight sections addition of the nickel powder to the binder resin 100 weight section as metal 
powder. Subsequently, except having used the conductive paste which has the viscosity and thixotropy which 
are shown in the following table 2, like the example 1, the pattern for internal electrodes was formed and the 
stacked type ceramic condenser was produced. 

[0076] And (thickness of an electrode layer) (electrostatic capacity, its fluctuation measurement of counting (C. 
V. value) and accelerated aging) evaluated about the item like [ examples / examples 7-12 and / of a 
comparison / 6-10 ] the above-mentioned example 1 (surface coarseness of a printing paint film), 
(fragmentation of a paste) These assessment results are shown in the following table 2 with the viscosity and 
thixotropy of a conductive paste which were used. 
[0077] 
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The conductive paste which has the viscosity and thixotropy which are shown in the following table 3 like an 
example 1 was prepared except having used the polyvinyl butyral as the example 1 1 of a comparison - 20 
binder resin, and having carried out 1300 weight sections addition of the nickel powder to the binder resin 100 
weight section as metal powder. Subsequently, except having used the conductive paste which has the viscosity 
and thixotropy which are shown in the following table 3, like the example 1, the pattern for internal electrodes 
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was formed and the stacked type ceramic condenser was produced. 

[0078] And (thickness of an electrode layer) (electrostatic capacity, its fluctuation measurement of counting (C. 
V. value) and accelerated aging) evaluated about the item like [ examples / of a comparison / 1 1-20 ] the above- 
mentioned example 1 (surface coarseness of a printing paint film), (fragmentation of a paste) These assessment 
results are shown in the following table 3 with the viscosity and thixotropy of a conductive paste which were 
used. 
[0079] 

[A table 3] 
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5. 


2 


3 9 




18 9 0 


2.5 


2 1 0 


W0 


ML 


1. 3 1 


1.5 6 


0.196 


5. 


5 


4 9 


tttW*J19 


2 110 


2.8 


1 9 0 


wo 


ML 


1.2 0 


1.8 0 


0.201 


4. 


2 


4 5 




2 3 4 0 


3.1 


17 0 


wo 


ml 


1. 2 1 


1.8 0 


0.202 


3. 


9 


5 5 



The conductive paste which has the viscosity and thixotropy which are shown in the following table 4 like an 
example 1 was prepared except having used acrylic resin (methyl ester of polymethacrylic acid) as the example 
21 of a comparison - 30 binder resin, and having carried out 1 100 weight sections addition of the nickel powder 
to the binder resin 1 00 weight section as metal powder. Subsequently, except having used the conductive paste 
which has the viscosity and thixotropy which are shown in the following table 4, like the example 1 , the pattern 
for internal electrodes was formed and the stacked type ceramic condenser was produced. 

[0080] And (thickness of an electrode layer) (electrostatic capacity, its fluctuation measurement of counting (C. 
V. value) and accelerated aging) evaluated about the item like [ examples / of a comparison / 21-30 ] the above- 
mentioned example 1 (surface coarseness of a printing paint film), (fragmentation of a paste) These assessment 
results are shown in the following table 4 with the viscosity and thixotropy of a conductive paste which were 



used. 
[0081] 
[A table 4] 













(#m) 




P 










(poise) 




mam 










0 




J4RW21 


2 5 0 


2.2 


3 4 0 




wo 


0. 7 9 


0. 6 6 


0. 076 


5. 


1 


2 1 




3 10 


2.2 


3 3 0 


W»3 


wo 


0.8 8 


0. 6 9 


0. 074 


4. 


5 


2 2 


i±JKM23 


4 5 0 


2.1 


3 10 




ML 


1.0 3 


0. 7 7 


0. 125 


3. 


8 


2 6 




5 7 0 


2.3 


2 9 0 




ML 


1.2 3 


0. 8 9 


0. 148 


3. 


5 


4 3 


JtttW25 


7 7 0 


2.4 


2 8 0 




ML 


1. 4 1 


0.9 8 


0. 146 


3. 


5 


3 8 




9 4 0 


2.5 


2 6 0 




ML 


1.2 5 


1.2 3 


0.151 


4. 


0 


4 1 




116 0 


2.4 


2 3 0 


wo 


ML 


1.2 1 


1.3 2 


0. 188 


5. 


5 


5 5 




17 3 0 


2.6 


19 0 


wo 


ML 


1. 3 1 


1.5 9 


0.196 


5. 


1 


5 2 


it«ffl29 


2 2 2 0 


2.8 


17 0 


wo 


ML 


1.2 5 


1.7 7 


0. 199 


4. 


0 


4 8 




2 4 0 0 


2.7 


15 0 


wo 


ML 


1.2 9 


1.7 3 


0. 200 


3. 


7 


5 8 



The conductive paste which has the viscosity and thixotropy which are shown in the following table 5 like an 
example 1 was prepared except having used what blended ethyl cellulose and acrylic resin by the weight ratio 
1 :3 (former: latter =) as examples 13-18, the example 3 1 of a comparison - 35 binder resin, and having carried 
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out 900 weight sections addition of the nickel powder to the binder resin 100 weight section as metal powder. 
Subsequently, except having used the conductive paste which has the viscosity and thixotropy which are shown 
in the following table 5, like the example 1, the pattern for internal electrodes was formed and the stacked type 
ceramic condenser was produced. 

[0082] And (thickness of an electrode layer) (electrostatic capacity, its fluctuation measurement of counting (C. 
V. value) and accelerated aging) evaluated about the item like [ examples / examples 13-18 and / of a 
comparison / 31-35 ] the above-mentioned example 1 (surface coarseness of a printing paint film), 
(fragmentation of a paste) These assessment results are shown in the following table 5 with the viscosity and 
thixotropy of a conductive paste which were used. 
[0083] 

[A table 5] 





UK 




mm 
















(poise) 






EJUS 






(u m) 








2 4 0 
4 5 0 
6 6 0 


7.1 
7.2 
8.0 


3 0 0 
2 8 0 
2 6 0 


*r*> 
W*? 


ML 
ML 


0. 9 8 
1.0 2 
0. 9 9 


1. 3 1 
1.3 3 
1.3 5 


0.162 
0.164 
0.178 


4. 4 
4. 1 
3. 8 


4 5 

4 2 

5 5 


ffeMMrr 

SSJSW18 


8 2 0 

12 0 0 

13 10 
17 5 0 
2 0 0 0 
2 2 5 0 


8.5 
9.2 
9.1 
9.4 
9.3 
9.5 


2 4 0 
2 2 0 
2 10 
18 0 
16 0 
13 0 


ML 
ML 
ML 
ML 
ML 
ML 


ML 
ML 
ML 
ML 
ML 
ML 


0. 4 5 
0. 4 2 
0. 3 8 
0. 4 0 
0. 4 4 
0. 4 5 


1.4 6 

1.4 5 

1.5 6 

1.5 8 

1.6 3 

1.7 9 


0.200 
0. 210 
0.208 
0. 213 
0. 210 
0. 210 


2. 6 
2. 4 
2. 2 
2. 4 
2. 3 
2. 2 


1 0 7 
10 7 
1 0 7 
1 0 6 
1 0 7 
1 1 1 


Jtt*$l34 

imm5 


2 3 5 0 
2 5 5 0 


10.1 
10.3 


12 0 
1 0 0 


* 

* 















In the example, fragmentation of a paste did not occur at all in the imprint of transition of the paste from an 
intaglio to an imprint object, and the conductive paste from an imprint object to a ceramic green sheet so that 
clearly from tables 1-5. Moreover, paint film surface roughness Rz is dramatically as smooth as 0.5 
micrometers or less, furthermore, the obtained stacked type ceramic condenser — setting — fluctuation of 
electrostatic capacity — the variation in capacity has little counting within 3%, and, moreover, accelerated aging 
is also understood are reliable from a ********. 

[0084] The viscoelasticity (viscosity and thixotropy) of the conductive paste to be used has not satisfied the 
requirements for a configuration of this invention to it. namely, in the examples 1 -3 of a comparison for which 
viscosity used the conductive paste of less than 800 poises, 6-8, 11-15, 21-25, and 31-33 In case a conductive 
paste is transferred from an intaglio to an imprint object, fragmentation of a paste occurs, and the pattern for 
internal electrodes which was dramatically inferior in surface roughness is formed, consequently, the multilayer 
capacitor obtained — fluctuation of electrostatic capacity — it turns out that the variation in 3% or more and 
electrostatic capacity is accepted for counting, and accelerated aging is very short. 

[0085] Moreover, since there is too little blending ratio of coal of the solvent under conductive paste, it is 
difficult at the examples 4-5 of a comparison which used the conductive paste with larger viscosity than 
2300poise(s), 9-10, and 20, 30, 34-35 for poor transition to occur, in case a conductive paste is transferred from 
an intaglio to an imprint object, and to print the pattern for internal electrodes. Moreover, the internal cohesive 
force of a conductive paste is small, since the viscosity of a paste does not become high in the crevice of the 
intaglio which shearing force does not commit since thixotropy is small at the examples 16-19 of a comparison 
whose thixotropy is less than three, and 26-29 although viscosity satisfies the range of this invention, in case a 
conductive paste is transferred from an intaglio to an imprint object, fragmentation of a paste occurs, and it is 
paint film surface roughness. Rz is getting worse. 

[0086] moreover, the stacked type ceramic condenser obtained from the conductive paste of the example of a 
comparison — fluctuation of electrostatic capacity — it turns out that the variation in 3% or more and 
electrostatic capacity is accepted for counting, and accelerated aging is very short. Next, and (thickness of an 
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electrode layer) (electrostatic capacity, its fluctuation measurement of counting (C. V. value) and accelerated 
aging) evaluated about the item like [ paste / which was prepared using the binder resin shown in the following 
table 6 / conductive ] the above-mentioned example 1 (surface coarseness of a printing paint film), 
(fragmentation of a paste) 

Except having blended the example 19 binder resin (ethyl cellulose: polyvinyl-butyral (weight ratio) =1:1) 5 
weight section, the nickel impalpable powder 75 weight section, and the solvent (butyl carbitol acetate) 20 
weight section, the conductive paste was prepared like the example 1 , the pattern for internal electrodes was 
formed like the example 1 using the conductive paste, and the stacked type ceramic condenser was produced. In 
addition, the viscosity of the above-mentioned conductive paste is 1780P poise, and thixotropy is 8.5. 
Except having used the binder resin shown in examples 20-24, the example 36 of a comparison - the 42 
following table 6, the conductive paste was prepared like the example 19, the pattern for internal electrodes was 
formed using those conductive pastes, and the stacked type ceramic condenser was produced. 
[0087] These assessment results are shown in the following table 6 with the viscosity and thixotropy of the 
compounding ratio of binder resin, and a conductive paste. 
[0088] 









ttK 

(poise) 






HP® 

Rz 
(um) 


(urn) 


OzF) 






A 


B 


(A:B) 








EC 


PVB 


3 : 1 


2 3 8 0 


14 4 


WD 


WD 


0. 9 8 


1. 2 1 


0.108 


4. 


4 


3 3 




EC 


PVB 


2 : 1 


2 0 2 0 


13.4 


mi 


WD 


1.0 2 


1.2 3 


0.111 


4. 


1 


3 1 




EC 


PVB 


1 : 1 


17 8 0 


10.8 


mi 


ML 


0. 4 4 


1.4 5 


0.202 


2. 


8 


1 0 9 




EC 


PVB 


1 : 3 


15 5 0 


6.8 


ML 


mi 


0. 4 3 


1.4 6 


0.202 


2. 


6 


10 4 




EC 


PVB 


1 : 6 


12 5 0 


3.9 


ML 


mi 


0. 4 0 


1.4 5 


a 205 


2. 


6 


1 0 5 




EC 


PVB 


1 : 7 


10 7 0 


2.8 


WD 


mi 


0.8 5 


1.2 4 


0.155 


4. 


2 


4 7 




EC 


PVB 


1 : 8 


9 8 0 


2.5 


WD 


mi 


0. 9 3 


1. 1 5 


0.135 


4. 


4 


3 6 




EC 




3 : 1 


2 3 7 0 


2.2 


WD 


WD 


1. 0 0 


1.0 5 


0.105 


4. 


6 


2 5 


Jtti$)J41 


EC 


rm 


2 : 1 


2 2 0 0 


2.5 


WD 


WD 


1.0 5 


1.0 3 


0.125 


4. 


1 


2 9 




EC 


rm 


1 : 1 


19 5 0 


4.5 


mi 


ML 


0. 4 1 


1.4 4 


0.201 


2 . 


5 


1 0 1 


55J-W23 


EC 




1 : 4 


12 6 0 


6.7 


mi 


mi 


0.4 5 


1.4 5 


0.202 


2. 


7 


1 0 5 




EC 


79 V* 


1 : 6 


9 0 0 


8.5 


mi 


ML 


0. 4 1 


1.4 4 


0. 200 


2. 


7 


1 1 5 


it»W42 


EC 


79W 


1 : 8 


7 2 0 


10.5 


WD 


mi 


0.9 5 


1. 2 2 


0.111 


3. 


8 


5 1 



When the resin (examples 1 9-24) which carried out amount combination of a polyvinyl butyral (butyral system 
resin) or the acrylic resin (acrylic resin) one to 6 times by the weight ratio to ethyl cellulose (cellulose type 
resin) as binder resin is used so that clearly from a table 6 the stacked type ceramic condenser with which 
fragmentation of a paste did not occur at all, but the paint film front face was dramatically smooth with the 
stacked type ceramic condenser, and was obtained ~ setting — fluctuation of electrostatic capacity - the 
variation in capacity has little counting within 3%, and, moreover, a ******** understands accelerated aging. 
[0089] 

[Effect of the Invention] As explained in full detail above, by forming the pattern for internal electrodes for 
stacked type ceramic condensers by intaglio offset printing using the conductive paste which has predetermined 
viscoelasticity (viscosity and thixotropy), transition of the conductive paste from an imprint object and an 
imprint object to [ from an intaglio ] a ceramic green sheet can be realized without generating fragmentation of 
a paste, and a paint film front face can form that it is also at a high precision about the pattern for internal 
electrodes of a very smooth thin film. 

[0090] Therefore, the variation in electrostatic capacity decreases and the ceramic condenser of a high 
laminating with high small and large-capacity-ized dependability can be produced. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1 ] 



[Drawing 2] 
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[Drawing 5] 
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>T-35-5<Z)#J:l^ <IU Wb*x3^m , t±'<— X l-<D¥£ 
SMS****-**. -tODSFiSttT-SliO. 1~0. 5i/ 
m CD Trfe-i) LL^o 
[002 1] *fc*f||B-Cli, X Mcfclf -5 

£K#^*«Hf=&SLfc*0)*<#®K£JB£*i.g> 0 $ 

t>lc*^B^"CI*. -te^ 5 vW)— >->— h t0)^#1l 

[0022] ±E£«t»*©ttfii»*. tu^v— mm 

1 0 omigHlrfctLT 5 o 0-2 0 0 0MM5, Sf^L 
<l*700~1 3 0 0W.m.&X*&&<Dtf&l^ o £Jl*tf;£ 
<DttJi!«J&<±EIBffl£TlB|.5t. «IS<0F*3fPm*Iffl/<* 
— >?MLfci|pl:, +#ft £ ftft I » ft 

ta>. aw-fe? s r/^^-y-rom^M^ttA^ft^ 

[0 0 2 3] *«»5S<B«ffl*;&<_te*iH£±II] 
'J*"ft<fty. ^mtS^-X h<7)rt§|5^»^lA«li<ftoT 



[0 0 2 4] ±l5«-S!tS!lt LTI*. X hOii 

^l=®^:{s&ffl$^S«^ro^H;St±fflA<felf b4xSc * 

fitflgt lti*. «*K-b;up— x^Wfli. ny>18t 
SUM. xtK^v^WBS. tK'Jxx 

t*A<fclf t>*i. C*x£l*i|i&£fcte^<^*?1±T&ffl$ 

[002 5] <IL, ffie-iZ^S-V^aV^^^^giit-r 

-Slf-^lcl*. -tr ^ 5 <v y U — ht^Utt^— X 

aaifl-cfcsfrt.. %i/u isf—mzmtLtzffim&m-Bim 

■b^UP— x»»BBl*. »«tt^— x hlc®JSft^^v1t 

[0026] s(*wiziftBj-rst. «/<-f ttl=« 

Ct^SMtbl? (A^f-I4B/C=) 1/1~6/1<D 
©HI=ft-5J:ar=iH^L.fc;1^B§A<*»lf &*t-5„ ft 
fc\ ±is^^^— ;u^«}B§t LTI4. t*-;u^^— 

[0027] $tz7<7 'j^mnmt lti*. t^'j^u^ 

>^"7 U;U§Sfc<J:t/^OTiX^Uftttf>m^*fc<J: 

14. *;u7t?^->y ^;Hr;up— x. t Ko+->if^t 

p— x. if^tJl-o-x. if;i,t KP+vif^t 
;i/P-x, A^t^v>fjHf;i.tJi<p-x, 5IISiz 

;ua— X. -fc/UD — XT-feir — -feJUP— 77-bf- 
h^U— -tr;UP— XT-feT 1 — h^P t°^^— hft 
t'Atfclf •btL-So c^bli^3i^fc!i2flJii±ll^-^*? 

[0 0 2 8] ±K/W>y— »JBa)ttfflai4, 

-Xhill:3fctLt3~1 511%. L < 14 5 ~ 9 

limtt^— x hrop*qg|5^*7jA<ll<ft'5fc^+LA<S)-5, 
IV £E L f= F^S a? *5 15 ffl I = §@ B r fc I = ffl ^ t> S. I r 
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[0 0 2 9] *fc. *^0J(7)#fl:tt^-X hlCftffl-T^) 

m?&i<DX'&ftltftlzW&l*tei^s 1 5 0°c 

[0 0 3 0] ±tzmm&mte<filzmWT?Z>t. #JxJ£^ 

;u> ^^y— y-^-y— ^y — 
0>-rt>s— K^y — ;u> hUf^jy-Jk f h 

;u^cd7/u=i— ;u ; xf L/>^u n— ju^y ^-;u 
x— C?^;Htp v;u:?) . if U u— )V=e 
y 7i-;n-fik i/ifi/>^'jaHk yifb 
>yj3-^y^fjn-f^ (zf^j^ij^t: \ — 

;u) . -tr □ VJ^Ttf- K ^f JUrP V^^TIzt- 

— K ;b;utf h— jurizf— K ?f;^;i/t*i — ;ur 
[0031] m#lt Ltli7;u=i- 

*»^fwli. ^-X ha>tt«tt*>3tt«i14fcsfe433«l'*L^ 

[0032] JlttMiziftiPi-r x 

U ;uS«JS a £*;un— xKISBgc £ £S*j±-e 
(ASfcliB/c=) 1 /1 -6/1 0>3EHl::#4cfc5 

1 OOMfia5l3^LT1 00-500lia, L < 

li200-30 om*SP(05S#J£^ip-r5(DA<ckt^o 

[0 0 3 3] *3BW0>i*«tt'<— X H*. ±i£(D:£J!& 

tft*;u (/W WBBfccfel/JSffl) affile & 

#l »»l «nb*j^<t*^aft^j$®fi:ia^Ls 3*p- 

S0sec"^b12se c "1 ^Tr^ilMlr^lb 

Ggtfx -ryiis*<8- 1 2 s e c~1 (DISH-CO). "T y IS 

*s t-ryagDtcDjts/D-ea^nsttJS^s o o 

~2 3 00 po i se(DiGi^T?feot, frOf UM 
1 s e c-1<Z)t#a)ttJtv1 <t. f 0 s e c-1 



(D<t £(D¥£Jt v2 fc<7)J±vi /v2 tSS*L4f^Vtt 
#3-1 3(D^BrtT$><5 0 

[0 0 3 4] ::t\ *$BE<MIMttt'<— x h®StMK 

^att^— x m*. fyaasb s e c -i^£> 1 2 s e 
c -1 ^mmtfyizmt z-ez^tizk-ox atMtt l . 

*6Jttt*«lcffiTLrEl7 ^(DH^AIZTF^Tcfc 

[00 3 5] H7 tp<Dm®kAtmt$\Z^ d74'CD|l$lB 
-Etf+V hP t°-t££*T-f -S^Stt^-X hT?*4 

0 s e c-lt^OttStOifCaS+lif + Vtt^l 3 

. * y^:#t^fctf)lc. h<Bfl«A<B«Blc£:« 

[0 0 3 6] ||fe|C(DSS»!f#'tt$7F^S , l4^--X h<D 

^88*8- 1 2 s e c-1 (H 7^0) D a ) C0ci:#CD¥fi 
I^800-23 00po i secfc l JIl^l:, ±1B 

e>fE^{*ir«m , tt^— x h^$E^*-t±^i^(c^— x k<d 

[0 0 3 7] *«E(DStttt«ftt**-rai«tt^— X h<D 

ii^icf^. ±tBHissD^^mt4^— x h<ti4i$ic. -ry 

i$S?b<8- 1 2 s e c-1 (IH7^CDDa ) CD <t 
/)<8 0 0 — 2 3 O 0 p o i s e <£ y ^gL^fc<^^C x 

^-X hlc3BJtft^*vtt*W^*1±-CtiiaiK^6l6¥ 

[0 0 3 8] *^B^cD^mi4^-x hi*. 9Bftft 

(IU74 3 CDDa l:felt5«S^8 0 0-2 3 00p 
o i s e) fccfctff^rVtt (g]7 ^CD*SS v1 t v 2 t 
<DJtA<3-1 3) ^^^T^C^^b. ±IB*iaB-E(D 
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2s is— h^fc^-SPgl^ ^— X 
[0 0 3 9] aSE»0)aE»^tt**"rffll§i: Lt, 

«*£fb*i*T*»im*<&fci*-*\ *s*#-s-c*4 

^-X h£<£fflL/c*§^l::i4. ±mvhnt 6 7^l! 

[0040] *§&*ji<Dmmii^* ^^a>-r>-y- 

ir>+h|£ s (1) -tr^ £ vOW — 2sis— h±lc % ±a 

■3t«»iaffl^*->*fPiait4iai:, (2) ±ib 

■**»ftt4xgi:, (3) ±E (2) 

[004 1] ±IB(1) <DWSBSffiffi/**--><&EP 

($e¥<*) *«8Hlcfflt%6*L*K¥f*t LTI*. DDIS CD 

[0 0 4 2] LTI*. i^liSSiAl^ 

v'j zi — >=fA«b Ltlt 5^:?;u£L SSHHbS ( R 

TV) « : FHflMbffltf<Z)a^O!)S/U 3 — >d\Z**«tt 
mZtl&o S»«MbfflO)f*JlPfi2/"J =J->=TA 

f*. ffl<bO)BRfcl!l*i««B**<*±-&rfc. sSJMcDEpgil 

MlKSiai^»S-eii3H-r*c:i:A<T?#*a)-e. affile 

[0 0 4 3] CtlbCDvU =J — >=3 A^^^4S®=TA 

L<. *y»*L<f*0. 3 /imJaTt-*4o Sfcv'J 
=1 — >=TACD@Jg (J I S-A) 14, 20~80JtT?fc 

«<D*<»*L<* ckyff*L<l*40-7 0«1f*4. 

[0 0 4 4] ±E^5>*-:' LT(4«ffi# 
u— h (pet) . tKU x— t^ux^*:/ (pes) . 

#'jixf;k tfu*— tK^-t h (pc) mozf^T,^ 



SI#(*4:a)IBII=*fl.JUi*»fi8LTt^TtiJ:^. 
[0 0 4 5] *96WT?ffiffl-r**c¥(*a>»tti: LTI4. 
>— htt<7)^^>>y^ h£Rffitt(7XP (P— 7) 

Eiu»]B#fz-r*L0)*fei:3a:i^t<D-cfc*Ltf. mphhc: 

[0 0 4 6] ±ISS&<tLTI4. #J*I£V-^^A# 

^x. y>T;u^'J^^x. <67;u*u*^x. 

—7^^— h (PC) s tK'Jx— ^;ux;u?t>> (pe 
s) . TKuixf^k 7KU>5»^ u;u»Bg*a)ffiflgS. 

-V — ^lc»«-T*^4:A<Rr«l<C. V — $^-<A:tf^X^ 
[O 0 4 7] D3ljfi(0K]fflSI4. tt*4fasy, :7* h'J 

>o>j»^A<tefliaa>j»*-ea«o. 5-5 ^m?fjg 

£L<(43~7 A/m(DSGlS(C|g^$H4 0 
[0 0 4 8] £fc, IH]Rg<7>fMSSICJ^ C-C. «mt4^— X 

(-b^ ^ — 2s is— h) *Mtiitl)t7S 

V&<ftJ — 2s is— hit. m7Ll£T)\,^± (A I 
2 03) . A^-f h (3A 12 03 ■ 2S i 02 ) , f 
lb7;US~0A (A I N) . >i/\ f| J^A (B a T 

i 03 ) m<D&m*^^v<?mmmz. m&vtmmva 

[004 9] -?-<7)-tz^ ^.vO ^ l )—lsis— hCD^tti: L 

tit n—Mz&frfttz&RObCD^ m&n&ZlzW 
* o r 'J T 17 >f ;ui*±icBfSo>-9--f Xlztpm LTf^ 

S^L/c-iz^ ^ v J ? J f x )—2sis— htfeott £l* 0 
[0 0 5 0] **W0)SJ6*ai=J:-3T»JB-b^5^^ 
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>- h sttffl lt t * i* l . te&mmm' ^ - > £epbii 

[0 05 1 ] ±IE-iz^ = 7^y'J->v- KCDJ?^I4. 
fz£>6(Z)*)<J;^o ^^B^IcfclNT. Z&mmCD'k? £ 

3>^>-**fE««-s»^icf4. -e-aRttttJi 

ft. tE*«kyt>ffiMHb (*flHb) T*#. *§»ib£li 
[0 0 5 2] ±E(D#SMt£ffll*T (1) OftSP 

>*ai«-r*xa*Biain*ffli^ri!iwr 
£ 0 jbia (i) (DW«iJ««ffl/^— >$BiJ5j-r«xg 

0 2 (a) - (c) l=«*xa*ITCE]|E*&<6W* 
[0 0 5 3] ftfc\ H11 l=«-riaffl[^-^-b^ hHUMtt 

ftoT*»«fci*) ; »#2l4«3*2$nj— K 
EF#3I*[H]J&, »#4l4KlJK<D[H]g|L W#5I4K£* — 

[0054] 12 (a) IZ^fcfc^lC. £?\ M(E3C^) 
HgfJ 4 |:ii&Sft*0>aMH±'<— X h £ £ — J U— K 

g#K4«fc5lw-r*if4<fet^o 3fcl=, B2 (b) dTF-Tcfc 
5ic % *DfllK3l=Bf3ea)EE*'C» Lol+ft*<£> 

0(6 M)&<D[HJ^4ft(7)^Btt^— X h 7 X 

[0 0 5 5] ^£>|S£. ±IBK¥f*1 (*IH3)ifi3IZ®^0. 
1-5kg/cm2 . L<tt1-2kg/cm2 CD 

ffiH-CffHS*lTL^4(D*<«tl^o fit, 02 (c) IC 

^t-cfe^l^. $e^*1 ^-tr^S^^^'J— h 2lz 
lc»3eC0ffi*-C?»Loitft3^&IBHg*#. ISWKDJi 
L J lc<E» $ i± fcSStt^-X h 7 £ #BB £ * c £ ft < 



[0 0 5 6] ±fB$E^i*1 f44?^S v?<f*J — h 

2 ICffi^ 0. 1-5kg/cm2 , L < 14 1 — 2 k 
g/cm2 0)ttH-C*PES*Lri^*LtfJ:L^. *fc*S6BJl 
T?I4, ¥S«0)lH]|iS*fflt^*:EPJ8ll54lcfc^r. 0 1 fc£ 
t;2IZ7F-r$c¥^1 fcftAT. m3\Z7r:-f£5lZ/\y h 
BPB(«i:l=fflLx&tt*ttSitta)PHS{*i 1 £fflL>fct<0 

04|cS*-cfc3lc*#ftB*£*o|S¥tti 2 lev 

— n*a>:7 5 h 1 3 ^Bsy<4itfctcD^ffli^rt 

cfcl*. 

[00 5 7] ntt«0)IHIiE*ffll^c*7-b^ hffl 

fc^-^-b hEPSiJ^fi. H«tt<DlSIK9<Dift«l::l4* - 

0>ntt«©iaH[9i:a*RrillftJ:3l=P--93^6*«lE 
¥#1 *<E«S*trfey , Z<7>$e¥**1 (7)ifi^fcl4-b^ 

3 '^^'J->y- h 2A<iB«S*in^4o Sfc±KH 

IHIJiR 9 ic 1411335 izaWtSK— x h*3t*f 

— Ks^uitfeixrasy , cco^u— K5f4^<— ^ ha 

[0 0 5 8] ^CDHJd^-r^ 5f3. ^-T. K<7 ^— ^ L/ 

— K 5 * ISM L/iHtttt<DIHIIi6 9 4 F^IZ#Stt^ 
— X h 7 ZltmT&o W1&9frt><D&Wi* 1 ^CD$e^X 

h-20te¥X8lcfcMtSEPH<t LT(4. fc < icpi^$ 

*l*CL^ ii»0. 1 - 5 k g/cm2 a*t?EPgl]-r*l 

[0059] mjK9**e>te¥t*i ^co#mtt^— x ho 
$e^sjsi4. $e¥<* 1 h^s^tt^Sft 

*tl^«jSA^e>. IS50-200mm/sitCi 

— >i>— K2^<D#mtt / <— X h(Dte¥^JSI4. ii^5 

0-20 Omm/sfJ^(0|5ffllcKSS*l4(D3&<cfcl^o 
[00 6 0] 4^«*frlcj:y. [H3IS(D[HlSB4(Z3t«$ 
*lfc*mtt^-X K7f4. ^-X h(D^m^±-t^>Z. 

oi4»ar*y. ^mtt^-x K7cd$e¥^i 

[0 0 6 1 ] ±IB ( 1 ) (DXai-cfcorJKJSS+l-SWffl 
»$L< f4 2//mJ^T. cfcy»*L< (41 //miaT-efe 

rt»«affl/<*— i/*»rt-r*B3HttfcLri4. ±aico 

*J*«ca3e**i*tiO)-CI4ft<. (HIfi5[agpiz?E«Lfc* 
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300po i set% ^O^^Vti^3 - 1 3-efc^^ 
[0 0 6 2] &\Z^ ±=B (2) <D«Jf <*£ff2i£-f £Xff 

— \*&mmLxmmw : £]&f&i-&iziz^ (a) 
is-h£mm?&T.mtzm$i\z}mv&Lx, -tr^s^ 

•J— >v— h<tl>d)iIlcSta£;£;£^ (B) P-JH: 

TIHJffiTf-^-tz^ KEPB!]?£ (±fB (1) CDXfM^^iJM 
L) lz£r>xm^n&m'<5—>$:mt:vTXtm\L. 

*m-tz>-b=7* vtw-^zs- h&fti&Ltz'ik. 
[0 0 6 3] ^cdi^. sisftco. ftummms^->& 
^ri^iiij^si^LMz^^c»:5i^afe^H^c -com 

[0 0 6 4] ^Bnommmz. mm(Dfo%bnmms<z 

i&£*i&<dx. ft^ommii^z ^^7=i>^>-y-cfcy t 

tecDrnm-te^z v<?z* is^^-vtm cm^x^mit^-^ 
^ttfx^Zo stot, /ml ±m-mitLtzmmm<Dm 
m -tr ^ s v 1 =i > -r >^ £ ft» -r * z t fi*x $ s o 
[oo6 5] ±ib (3) <Dmmt*<D'mmjLmiz~D 

f-fi^nfflm*, 5 o o-8 o o°c-e/w mm 
&m&£i±tz'ik. xn^^tzitmTtnmm.^. 1000 

- 1 8 0 0°CICT'J;3l/£U $blC600-900°C-CU 

mm?z>z£\zj:i)iTfrtiz> 0 torn. »mt±^-x h 
l tmmnffl^^MTt^msitpizxii- 5 £>^i*&^ 



[0 0 6 6] C<7)'MiS(Zcfcor#b4x^«Jl<* 

I*. ±tms\Z7f;-?&?lz % tco^immz. tztx.li'C 
<b:«aMlcf^L^^a5mS8 1 Z> ^ ±\z£ 

[0 0 6 7] 

£ Sf*fftlcfft0^-r£ o *iz!i(Dll^JfcJ:l/lt^J[cfclN 

Z^MLtz^OXfoZo ^5>^r^hf*. J5^0. 3 5 
mm<D7tx° 'JX^U>f L/7^ hS0)S:^i*_hfC % H 
^0. 5 5mmO)S;S«<ta<DM*PS v'J =l — >=TA 
«1J I S-A^60J|, SKfi^O. 2 jtrm) CDH 

^F-V U ;bA±[C, B a T i O3 9 7. 5^E;U%. 

CaZr03 2. 0^E;U%. MnOO. S^E^^ofB'&L 
fc-fe5S'y*JS#4f&5fc1 O O^E;Ugpiz*tLTs Y2 03 
O. 5^E;UgB*»iOL. ibtlfcS^ftlill^Lt/N 

2/— h^^SSLfco fit, C(Dt7^^yu->v 

— h$1 OOmmX 1 O OmmCD-tl--rX[CjT*>tSl>/c : t 

HJSS^J 1 

a— x : tK'J t-;u3f^^— ;u (MSlt) =1 : 2) 1 

0 omsgufc<fci/-^^r;us»i»^i ooosassfc » 

^ij<!r Lt^f;^^t* f — ;UTiz^— h^lfig8 3 O p 
o i s e. ^O^+Vtt^l O. 8 tU&£olzEtt 

[0 0 6 8] -bIB«l: , l4^— X K(7)*fig (p o i 

se) I*. U^-ni/Ma>tt3Stt;9ISS« TmR-5 0 

oj zmi^x, TzMDmmgzfrfrbwthLtz. -ruaus 

: 3 — >g2 Omm. =3 — >ft 5deg03- 
h£ffllV g*[13$nS[1 O r pm. Sl5£B#fffl 5 
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[0 0 6 9] Sfc^+Vtttl*. ry2Jt 1 s e c~1<D 

t^cD&mv] t. -ry&s 1 o s e c -icot 

v2 t(Di±v] / v2 "Cfe-So 

{*±f=Hffi3l*l=ckyHSLfco OInT% MfifiCDHSPF^ 
cfcy?E«L. CCD[H]fifi_h^/£^j 2 k g/cm2 t'ESL 

2kg/cm2 ■CBEfSL^^&'b^S V<7<7 1 )— >V— 

h*E<£S-fr*ctizj:y. te¥<*±cD*ai*^-x h 
£-tz^ h ^ y y— hcDj^ci±iz*E^$-t±rwa5 
mmm/ — > * epsi l fc c 

[0 0 7 0] C<7)£ #0)[H3Bg^bte¥{*^a)#mtt'<— 
i<0ffl**81!)iSJS) I*<ttl3. 1 0 0mm/ s * 0 

Jfcl::* ±E<©xS*liyiSL-C#&*Lfc. 

[007 1] ^LTCCm#b*lf;:*Iji{*£. SXSBft 

*(ZT8 o 0 o crAD^L. /W>^-£ffi££t!rfc&. 

ii5tiiffla*icr 1 2 5 o°c-c2B#Pb1'J&j£u sfsics 

S#il+l:t9 o o°cicTS»ffig£m^ iz ^ 5 y £ 

ffid-tZ ^ S ^ £ Zl ^Tls-y-Zftm Ltzo 
[0 0 7 2] ZOmm-b^Z ^ls^r>y-<Dftft}Tt : ,£ 
Ml. 6 mm. ^£3. 2mmtfc^ rtSPfitSIH 

(z>f&3ai*2orfey. -Hsya>s*|pi«fiia)ffiatt2. 

1 mm2 "C&ofco 



Hlffi^J 2 - 6 % it$MM 1 - 5 

x h*«fflLfcja^i*sijfiffiji tra»r= lt. wspmfii 

Lfco 

[0 0 7 3] tn^^fe-b^S^^^U-^i/" 
• n-^SIStfU *6»a — 50)*ffi*««M»fc«fey« 

0 < teT»5»|Bltt«**fctt. *<D*««ffi(D1 OTITIS 

«s (Rz) *T->=i-;uttaiKDaffi 

P- 1 0£ffll^T;!iJ^Lfc o 

*a>*»itHK (c. v. fit) fccfctf/raa* 

tfpt&SJS) 1kHz. 1 Vrm, ;^2 5°C^ftTl: 
l§i(Dt»f+S (C. V. fit) **diLfc 0 C 

cdmmhs (c. v. tt) i*. nnncommmm&m 

°C. 1 5V//im(D^TCT, AD & it? ft (5)0 £;IJ5£ 

[0074] z*ib0ifigss, {SfflLfcamtt^— 

[0 0 7 5] 

[S1 3 
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